SVATOŠ, M., SMUTKA, L.: The analysis of individual Visegrad group members' agrarian export sensitivity in relation to selected macroeconomic aggregations. Acta univ. agric. et silvic. Mendel. Brun., 2011, LIX, No. 4, pp. 327-342 This paper analyzes the development of agricultural trade of the countries of the Visegrad Group with emphasis on development of the value of agricultural exports of the individual countries. The subject matter of the analysis is the sensitivity of the commodity structure of agricultural exports of individual countries and the identifi cation of aggregations that are the least and the most sensitive to changes to the external and internal economic environment. From the conducted research, agricultural trade in the V4 countries was found to have developed very dynamically from 1993 to 2008, while the commodity structure of exports has constantly narrowed as the degree of specialization of the individual countries has increased (this applies especially to the Czech Republic, Slovakia and Hungary). From the results of analysis of sensitivity to changes of selected variables relating to the development of the value of agricultural exports of the individual V4 countries, it appears that the aggregations that react most sensitively to changes are those that are the subject of re-exports, followed by the aggregations that are characterized by a high degree of added value. In general it can be said that products of agricultural primary production exhibit less sensitivity in comparison with grocery industry products. This is confi rmed by the general trend arising from the very nature of consumer behaviour.
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In recent years, the countries of the Visegrad Group (Czech Republic, Slovakia, Poland and Hungary) have undergone very stormy economic, cultural, political and societal developments (Qineti, A., Rajcaniova, M., Matejkova, E., 2009; Pokrivčák, J., Drábik, D., 2008) . The individual countries are linked by a common history and similarity of economic and political developments (Střeleček, F., Lososová, J., Zdeněk., R., 2009) . The individual countries emerged a er World War I and then underwent similar developments in particular in the period a er World War II. A er 1990 the individual countries replaced their centrally planned economic systems with market economies Horská, E., 2011) . The process of transition from one economic system to another was very painful for the individual countries, and was economically, socially and politically exhausting (Bański, J., 2005) . The changes aff ected all sectors of the national economies, including agriculture. From the second half of the 1990s, all of the analyzed countries were linked by an eff ort to become members of the European Union. The Czech Republic, Slovakia, Poland and Hungary jointly underwent the whole procedure for accession to the EU, during which in the course of negotiations on joining the EU, they tried (as much as possible) to cooperate and support each other.
Their entry into the EU in 2004 meant a drastic change for their individual economies (Burianová, J., 2010) . The individual countries became members of a community encompassing in its present form 27 member states with over 500 million inhabitants. The individual member states are also linked by very fi rm economic and political ties, and their cooperation is strengthened by the existence of the common market of the EU countries, where the idea of the free movement of goods, services, capital and persons is realized, which has greatly infl uenced and still greatly infl uences the economic developments of the individual analyzed countries (Jeníček, V., 2009) .
Membership in the EU also has an impact on trade in relation to third countries, since the EU realizes outwardly a common policy for EU member states and protection of its internal market (Bašek, V., Kraus, J., 2009) .
All of the aforementioned changes together with other changes that have occurred in recent years in the cases of the individual countries, whether at an economic, political, legislative, juridical, cultural, societal or other level, have greatly contributed towards the restructuring of the individual economies of Visegrad Group countries. Each sector of the national economy has had to adapt to changing conditions both on each analyzed country's own market and on the market of the EU countries and the world market (Bojnec, Š., Fertő, I., 2011) . Restructuring had a powerful impact in particular on the agricultural sector, the dimensions of which in the case of all of the analyzed countries over the course of twenty years have shrunk, and the importance of agriculture in the context of the national economies (or with respect to generation of GDP) has declined steeply. This process has strongly infl uenced not only the structure and volume of agricultural and food production in the individual countries of Central Europe, but also the form of their foreign trade of agricultural products and food (hereina er AFT -agricultural foreign trade). Nonetheless, it should be emphasized that among the individual countries there are big diff erences with respect to access to the agricultural sector and development not only of the commodity structure, but also of the territorial structure of agricultural trade.
MATERIALS AND METHODS
This paper analyzes the development of value of agricultural exports of Visegrad Group countries.
The main idea is to analyze in particular the sensitivity of agricultural exports of individual countries to changes to both the internal and external environment infl uencing development of the value and structure of agricultural exports of individual Visegrad Group countries.
Analysis through calculation of the value of elasticity reveals the sensitivity of agricultural exports of individual countries to changes that have the potential to infl uence export performance of individual countries. The analysis then permits a comparison of the diff erences in sensitivity of agricultural exports to changes of selected factors in the cases of the individual V4 countries, whereby it may be determined how sensitive the exports of a selected country are in comparison with the other analyzed countries.
The goal of the conducted analysis is to quantify the sensitivity of agricultural exports to changes of selected macroeconomic variables and then to identify existing diff erences between the individual countries of the Visegrad Group.
The actual calculation of the value of elasticity is then based on analysis of mutual relations existing between the value of agricultural exports of individual countries (endogenous variable) on the one hand, and selected factors relating to the development of economic output of the individual countries. Taken into account in this case are the following variables (exogenous variables): Relations among individual variables are determined through calculation of correlation, and in relation to the endogenous variable versus the exogenous variable, the index of determinacy is calculated. In this regard, it should be said that the index of correlation is at a very high level in the case of the relation of agricultural trade of the selected country on the one hand and of the selected exogenous parameter on the other hand in the case of most of the analyzed exogenous variables.
The actual analysis of elasticity has been calculated on the basis of the construction of a series of single-factor regressive functions based on the mutual relationship between the value of agricultural exports of the selected country (in the position endogenous variable) and a selected variable relating to the development of the national, European and world economy (exogenous variable). In this regard, the shape of the linear function was chosen as follows: Once the resultant form of the value of linear regression is calculated, next is calculated the actual elasticity for the purpose of obtaining information about the average value of sensitivity of agricultural exports to changes in the development of value of selected economic indicators. The calculation of elasticity is then based on the following relationship:
From the equation, it is apparent the elasticity is a ratio of the percentage change of the explained variable to the percentage change of the explaining variable "i".
With respect to the uniformity of the data source, the central source chosen for data was the database of UN COMTRADE. Without a doubt, Poland is the country that reacts most sensitively to changes to the external and internal environment infl uencing the development of agricultural exports of the selected countries. Poland's agricultural trade is growing very dynamically. A er Poland comes Slovakia, then the Czech Republic and Hungary. An interesting fi nding in this regard is the fact that Hungary, which represents a natural player on the market for agricultural and food products, exhibits the lowest level of elasticity in dependence on changes to the environment, whether external or internal. In general it can be asserted that the elasticity of the agricultural exports of the individual countries to changes of the external environment is high, and in view of the trend towards growth of added value in all of the monitored variables, the trend of development is positive. On average, it can be said that the elasticity of Polish agricultural exports to changes caused by changes of value (usually growth) of selected variables is very high. Generally, corresponding to a one-percent change to any of the aforementioned exogenous variables is on average a change to the actual value of Polish agricultural exports by ca. 2.56%. In the case of Slovakia one also fi nds high elasticity of the value of agricultural exports to the external environment (ca. 2.48%). In the case of the Czech Republic, the sensitivity to external and internal changes is not as great. The average value of fl exibility in respect to the percentage of change of the value of selected variables in 1993-2008 varied at the level of 2.12%. The least elastic development of the value of agricultural exports can be seen in the case of Hungary. Its agricultural sector is now dragging along with a tendency towards stagnation. The crisis in which Hungarian agriculture has found itself has greatly impacted its export competitiveness, and Hungary, formerly the leader for agricultural exports of the Visegrad, is stagnant, and in 1993-2008 it did not take full advantage of the potential possibilities that became available to it as a result of the total liberalization of the European agricultural and food market.
If we analyze the sensitivity of agricultural exports of the individual countries to changes to selected variables of the external and internal environment, one may assert that the changes having the greatest impact on all of the countries are not those of the global market, but rather those of the countries of the EU (especially changes to GDP of EU15 countries, and specifi cally changes to the agriculture GDP of the EU15 countries), to which the individual countries belong and which constitute the main export market for their agricultural and food products. Tables No. V, VI, VII and VIII below give a brief overview of the development of the value of elasticity of individual aggregations representing the commodity structure of Polish, Czech, Slovak and Hungarian exports.
If we then summarize the fi ndings above relating to the characteristic of sensitivity of the commodity structure of the agricultural exports of Visegrad Group countries, we come to the following conclusions, which directly concern the actual status of the commodity structure of the agricultural exports of the individual analyzed countries. From the calculated data, it is seen that the commodity structure of the agricultural exports of the Visegrad Group countries is very fl exible. In the case of Polish agricultural exports, the number of aggregations with a higher than average value of elasticity is 23 (if one were to use the average value of fl exibility of agricultural exports of Visegrad Group countries as a whole, the number of aggregations with above-average elasticity would in fact rise to 33). It is also worth mentioning that of the 44 aggregations of Polish agricultural exports, 41 are characterized by an elasticity fi gure higher than 1 (showing themselves to be fl exible). Regarding Slovak agricultural exports, it can be said that 37 aggregations of the commodity structure of Slovak agricultural exports have proven themselves to be fl exible. In the case of 21 aggregations, the fi gure for fl exibility is above average in comparison with the average for Slovak agricultural exports as a whole, and approximately 27 aggregations (i.e. 6 more aggregations) have above-average fl exibility within the context of the average for the Visegrad Group countries. Czech agricultural exports have aboveaverage elasticity in the case of 23 aggregations, and if we use the average fl exibility of agricultural trade of Visegrad Group countries, the number of aggregations evaluated as above average falls to 21. It should also be said that the majority of the aggregations, i.e. 38 of 44, show themselves to be fl exible with an elasticity fi gure greater than 1. In comparison with the other countries in question, Hungarian agricultural exports have the lowest fl exibility fi gure in relation to changes to the external and internal environment. Exhibiting fl exibility (having an elasticity fi gure greater than 1) are "only" 27 aggregations of the commodity structure of Hungarian exports. Maintaining aboveaverage fl exibility in the context of the average for Hungarian agricultural trade are approximately 18 aggregations, and in the case of the average for countries of the Visegrad Group as a whole, the number of above-average aggregations falls to approximately 10. From this point of view, it would appear that Hungarian trade is the most stable in comparison with all of the other Visegrad Group countries, but in this case the low level of elasticity means that Hungary's agricultural exports have had the slowest growth of value in comparison with all of the other analyzed countries, where the export values of agricultural exports during the years of general growth (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) increased greatly.
Elasticity of the commodity structure of agricultural trade of the Visegrad Group countries (identical trends and diff erences)
An interesting determination relating to the elasticity of the commodity structure of agricultural exports of the Czech Republic, Slovakia, Hungary and Poland is the fact that within the context of the fi rst half of the scale of commodity structure of agricultural exports, (i.e. in the case of 22 aggregations) there are matches among the individual countries in the case of only 5 aggregations, and if we compare matching of lists of items with an above-average rate of growth of value of agricultural exports in the case of the individual countries, we fi nd that the lists match only in the case of 9 aggregations, indicative of the fact that although the individual countries have a very similar commodity structure of agricultural exports, the stimuli of the external and internal environment infl uence development of the value of agricultural exports of the individual countries manifest themselves with respect to the development of the actual value of individual aggregations in the cases of the individual V4 countries in very diff erent ways.
Hungary
In the case of Hungary, it can be observed that the pillars of Hungarian agricultural exports that accounted for more than two thirds of the value of total agricultural exports in 1993-2008 have very low elasticity in relation to changes to the external and internal environment. Aggregations with above-average elasticity values, both with respect to the average for Hungarian agricultural trade and to agricultural trade in the Visegrad Group countries, accounted in 1993-2008 for approximately 38% and 30% respectively of the value of total exports. On the basis of the facts stated, one may understand the stagnation of Hungarian agricultural trade, where it can be seen that the aggregations constituting the pillar of value are developing over time only slowly, while there is generally dynamic growth only in aggregates with a low share of the resultant value of realized trades.
Poland
In the case of Poland, it is apparent that among the items with a high degree of fl exibility are both aggregations with a high share of realized exchange and aggregations with a very low share. Nonetheless, it should be said that aggregations with above-average value of elasticity in the context of Polish agricultural exports or in the context of exports of Visegrad Group countries account for approximately 40% and 70% respectively of the resultant value of Polish agricultural exports. It follows from this that the majority of aggregations of Polish agricultural exports react very sensitively to changes to the external and internal environment. These reactions, especially in 2004-2008, have had a very powerful eff ect. Agricultural exports have reacted very sensitively to change to the environment, especially in relation to the EU27 market and also in relation to markets of the new EU member states, and have been able to benefi t from these changes.
Czech Republic
With Czech agricultural trade, one sees that the commodity structure of agricultural exports rests on more than 20 aggregations characterized by an above-average level of elasticity, both with respect to the Czech structure of agricultural exports and with respect to the export structure of the Visegrad Group countries. Through the infl uence of the accession negotiations that took place in 1995-2003 and through the infl uence of developments since the Czech Republic joined the EU, Czech agricultural exports have strongly increased their standing within the context of the economy and within the context of agricultural trade as a whole. More than ¾ of the aggregations are characterized by a high level of sensitivity to changes to the external environment, as was shown especially in 2004-2008 by the sharp increase of the traded value of Czech agricultural and food exports. It is important to mention that as with Poland, the high level of elasticity of exports (positive in this case) manifests itself both in the case of aggregations with a small share of traded value, and particularly in the set of aggregations that represent a large share. It is also interesting that in 1993-2008, aggregations with an above-average level of elasticity in the context of the national commodity structure of exports accounted for ca. 65% of the resultant value of agricultural exports of the Czech Republic. As far as the aggregations are concerned, the elasticity of which exceeded the average value of elasticity of the market for agricultural exports of countries of the Visegrad Group, their share in the total value of agricultural exports of the Czech Republic in 1993-2008 reached the level of 53%. This is indicative of the fact that Czech agricultural exports are developing very dynamically and react sensitively to changes to the environment, to which they then adapt.
Slovakia
The last of the analyzed countries is Slovakia. In recent years, Slovak exports have reacted more than Czech exports to changes to the internal and external economic environment. The value of exports has grown very dynamically, thanks also to the high degree of elasticity in the case of the individual aggregations of the commodity structure of Slovak agricultural exports. In 1993-2008, more than thirty aggregations of Slovak exports showed an elasticity fi gure greater than 1. Approximately 27 aggregations have shown an above-average elasticity fi gure in comparison with the average for Visegrad Group countries, and of those, approximately 21 aggregations have shown above-average fl exibility in comparison with the average commodity structure of Slovak agricultural exports. The share of individual aggregations with an above-average value in the total value of Slovak agricultural exports in 1993-2008 varied at around 53% in the case of the national average and at around 
V: Elasticity of individual aggregations of Czech agricultural exports to changes to the external and internal economic environment in 1993-2008

Czech
CONCLUSION
During the past two decades (specifi cally in 1990-2008), agricultural trade of Visegrad Group countries has undergone a whole series of changes infl uencing its resultant appearance and character. In the cases of all of the analyzed countries of the Visegrad Group, in recent years there has been a very sharp increase to the value of exports and imports. Over the years there has also been a sharp increase to the volume of realized transactions (growth of traded goods expressed physically). The growth rate of trade value exceeds both for imports and exports the growth rate of the physical volume of traded production. The commodity structure of agricultural trade in the case of the V4 countries is relatively settled in a limited number of aggregations (an exception in this regard is Poland, which has a very diverse export structure in comparison, for example, with the Czech Republic or Slovakia), which constitute the basis of the value of overall agricultural exports. In the case of the individual V4 countries, the pillars of the present value of agricultural exports are represented by the following aggregations (see Table No . IX) -the shares of the relevant aggregations in the resultant value of agricultural exports of individual countries vary within the range of 60-70% (see the table below).
The exports of the individual V4 countries react very fl exibly to changes both in the external and the internal environment. Especially in the cases of the Czech Republic, Slovakia and Poland, a high degree of reactions can be seen to changes of selected macroeconomic aggregations. On the other hand, with Hungary one sees that in spite of its long tradition in the agricultural sector, it is currently feeling its way ahead uncertainly. In comparison with the other V4 countries, it is unable to make eff ective headway on the market of the EU27 countries, and it is gradually losing the position it had built up through decades of work. From the results of analysis of sensitivity of the development of value of exports to changes to the development of selected economic characteristics, the following fi ndings arise concerning the sensitivity of the value of exports in the cases of individual aggregations to changes of selected indicators (Tables No. X Source: UN Comtrade, 2010 + our own work 1 Share of items with an above-average value of elasticity in the context of the national average of the given country in the total value of agricultural exports of the given country in 1993-2008 2 Share of items with an above-average value of elasticity in the context of the countries of the Visegrad Group in the total value of agricultural exports of the given country in 1993-2008
SUMMARY
During the past two decades (specifi cally in 1990-2008) , agricultural trade of Visegrad Group countries has undergone a whole series of changes infl uencing its resultant appearance and character.
In the cases of all of the analyzed countries of the Visegrad Group, in recent years there has been a very sharp increase to the value of exports and imports. The exports of the individual V4 countries react very fl exibly to changes both in the external and the internal environment. The subject matter of the analysis is the sensitivity of the commodity structure of agricultural exports of individual countries and the identifi cation of aggregations that are the least and the most sensitive to changes to the external and internal economic environment. The actual calculation of the value of elasticity is then based on analysis of mutual relations existing between the values of agricultural exports of individual countries (endogenous variable) on the one hand, and selected factors relating to the development of economic output of the individual countries. Taken into account in this case are the following variables (exogenous variables): GDP -world, GDP -EU15, GDP -EU12, GDP -Czech Republic, Slovakia, Hungary and Poland, Agricultural exports -world, Agricultural exports -EU (internal market),GDP -agricultural sector in Czech Republic, Slovakia, Hungary and Poland, GDP -agricultural sector -world, GDP -agricultural sector -EU15 and GDP -agricultural sector -EU12. From the conducted research, agricultural trade in the V4 countries was found to have developed very dynamically from 1993 to 2008, while the commodity structure of exports has constantly narrowed as the degree of specialization of the individual countries has increased (this applies especially to the Czech Republic, Slovakia and Hungary). From the results of analysis of sensitivity to changes of selected variables relating to the development of the value of agricultural exports of the individual V4 countries, it appears that the aggregations that react most sensitively to changes are those that are the subject of re-exports, followed by the aggregations that are characterized by a high degree of added value. In general it can be said that products of agricultural primary production exhibit less sensitivity in comparison with grocery industry products. This is confi rmed by the general trend arising from the very nature of consumer behaviour.
